Metabolic basis for the protective effect of the antioxidant ethoxyquin on aflatoxin B1 hepatocarcinogenesis in the rat.
The effect of dietary administration of 0.5% ethoxyquin (EQ) on the in vivo induction of enzymes and effect on aflatoxin B1 (AFB1)-DNA binding in liver and the consequent in vitro metabolism of AFB1 by male Fischer F344 rat liver-derived fractions have been examined. EQ increased microsomal cytochrome P-450s, in particular those isozymes classed as phenobarbital inducible, and the in vitro rate of metabolism of AFB1. The formation of the presumed detoxified metabolites, aflatoxins M1 and Q1, was enhanced to a greater extent than was the formation of the active metabolite, aflatoxin B1-8,9 epoxide (assessed by the level of aflatoxin B1-8,9-dihydrodiol). Prolonged feeding with EQ was accompanied eventually by a reduction in the initially elevated cytochrome P-450 content, but this was not reflected in any significant decrease in the rate of AFB1 metabolism in vitro. EQ increased the glutathione S-transferase activity of the liver cytosol fractions as assessed with the model substrate 1-chloro-2,4-dinitrobenzene. The capacity of these fractions specifically to catalyze the conjugation of AFB1 with glutathione was induced to a far greater extent than was the conjugation of 1-chloro-2,4-dinitrobenzene. gamma-Glutamyl transpeptidase was induced in the periportal areas of the liver lobule. Reduced in vivo binding of [3H]AFB1 to DNA of liver and kidney was found to result from EQ treatment. It is concluded that the reduced hepatocarcinogenesis which results from feeding EQ simultaneously with AFB1 is due to the reduction in DNA-adduct formation which in turn is due at least in part to increased detoxifying metabolism in the microsomal, cytosolic, and plasma membrane compartments of the liver cells.